Abstract-This paper presents a printed multi-standard mobile wireless antenna loaded with double-negative metamaterial that covers the operating frequency of 1.66 GHz to3.95 GHz and 4.45 GHz to 5.73 GHz. The antenna is assimilated with a semicircular shape radiating patch, metamaterial loaded ground plane and microstrip feed line. The perceptible novelties exhibited in this proposed antenna is reduction of specific absorption rate (SAR) with metamaterial loaded ground plane.
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The development of the communication system is the result of tremendous efforts of researchers. Now researchers have given their concentration to develop biological friendly, compact, multifunction and low cost wireless devices together with satisfying the strict market demand. In this regard, extensive research efforts are exerted in minimizing antenna size and cost in conjunction with increasing bandwidth to cover multiband. Beside this, biological effect of electromagnetic absorption (SAR) in the human body has drawn great concentration to researchers, which makes more complexity in antenna design. Through the last years, several techniques to reduce electromagnetic radiation by wireless devices were studied-specifically, auxiliary antenna elements, material loading, EBG [1] , AMCs and metamaterials [2] . In this paper, a novel metamaterial loaded compact mobile wireless antenna is introduced. The metamaterial structures are introduced to reduce the maximum electromagnetic absorption of the proposed antenna. The metamaterial structure interact with electromagnetic waves and shows some special properties, such as frequency pass bands, stop bands. The proposed metamaterial unit cell and its characteristics shown in Fig. 1 . The proposed unit cell is fabricated on 0.8 mm thick, 10×10 mm 2 FR-4 substrate materials. The unit cell design parameters are: l= 10 mm, a = 8 mm, and g = 0.8 mm. Fig. 2 shows that the unit cell exhibits negative effective permittivity and negative effective permeability at 5 GHz. Moreover, the proposed antenna geometric structure and its reflection coefficient is illustrated in Fig. 2 . Furthermore, SAR analysis has been performed using the commercially available CST Microwave Studio software package, which is based on finite integrated time-domain (FITD) technique. The SAR analysis result of the presented antenna is presented in Table 1 . 
